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(54) METHOD FOR PRODUCING SIUCA PARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an industrially advantageous method for producing silica particles having high particle 
size accuracy with a simple process in a short time. 

SOLUTION: Silica particles are produced by prebaking polyorganosiloxane particles at a temperature lower than the 
decomposition temperature of the organic group of the polyorganosiloxane by <100° C and below the decomposition 
temperature of the organic group and baking the prebaked product at or above the decomposition temperature of the organic 
group. More particularly, silica particles having high particle size accuracy are produced by using polyorganosiloxane particles 
obtained by the hydrolysis and condensation of an alkoxysilane compound having non-hydrolyzable organic group, heat-treating 
the polyorganosiloxane particles to obtain surface-activated silica particles for seed particles, growing the seed particles with a 
tetraalkoxysilane or an alkyltrialkoxysilane and optionally heat-treating the product. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the silica particle characterized by carrying out baking processing of the 
polyorganosiloxane particle at the temperature more than the decomposition temperature of the organic radical concerned after 
being beyond temperature lower 100 degrees C than the decomposition temperature of the organic radical contained in it and 
carrying out preliminary baking processing in the temperature of the range under of the decomposition temperature of the 
organic radical concerned. 
[Claim 2] General formula (I) 
R1nSi(OR2)4-n — (I) 

the inside of a formula, and R1 — the alkenyl radical of carbon numbers 2-5, and R2 — the alkyl group of carbon numbers 1-5 — 
n shows 1 or 2, when n is 2. even if two R1 is mutually the same, you may differ, and even if two or more OR2 is mutually the 
same, it may differ. The polyorganosiloxane particle obtained by hydrolyzing the alkoxysilane compound which has the un- 
hydrolyzing nature organic radical expressed, and condensing is heat-treated, after decomposing the organic radical contained in 
it and obtaining a silica particle, this silica particle is made into a seed particle, and it is a general formula (II). 
R3mSi(OR4)4-m — (II) 

(R3 and R4 show the alkyl group of carbon numbers 1-5 among a formula, respectively.) you may differ, even if they are mutually 
the same, m shows 0 or 1 . and even if two or more OR4 is mutually the same, it may differ. It is the manufacture approach of the 
silica particle characterized by growing up this seed particle using the alkoxysilane compound expressed, heat-treating when an 
organic radical is included in the growth particle obtained further, and decomposing the organic radical concerned. 
[Claim 3] The approach according to claim 2 the alkoxysilane compound which has the un-hydrolyzing nature organic radical 
expressed with a general formula (I) is a compound of n= 1, and the alkoxysilane compound expressed with a general formula (II) 
is a compound of m= 0. 

[Claim 4] The approach according to claim 2 or 3 a seed particle performs surface activity-ized processing. 
[Claim 5] General formula (HI) 
R5kSi(OR6)4-k — (ffl) 

the inside of a formula, and R5 — the alkyl group of carbon numbers 1-5, the aryl group of carbon numbers 6-10, or the aralkyl 
radical of carbon numbers 7-10 — R6 shows the alkyl group of carbon numbers 1-5, and k shows 1 or 2, when k is 2. even if two 
R5 is mutually the same, you may differ, and even if two or more OR6 is mutually the same, it may differ. The alkoxysilane 
compound which has the un-hydrolyzing nature organic radical expressed is hydrolyzed. After condensing, making a 
polyorganosiloxane particle form and performing surface activity-ized processing to this, Decompose the organic radical which 
heat-treats and is contained in it, or this polyorganosiloxane particle is heat-treated. After decomposing the organic radical 
contained in it, the silica particle obtained by performing surface activity-ized processing to this is made into a seed particle. It is 
the manufacture approach of the silica particle characterized by growing up this seed particle using the alkoxysilane compound 
expressed with said general formula (II), heat-treating when an organic radical is included in the growth particle obtained further, 
and decomposing the organic radical concerned. 

[Claim 6] The approach according to claim 5 the alkoxysilane compound which has the un-hydrolyzing nature organic radical 
expressed with a general formula (III) is a compound of k= 1. and the alkoxysilane compound expressed with a general formula (II) 
is a compound of m= 0. 

[Claim 7] An approach given in claim 2 which is beyond temperature lower 100 degrees C than the decomposition temperature of 
the organic radical concerned, and performs heat-treatment for decomposing the organic radical in a particle by carrying out 
baking processing at the temperature more than the decomposition temperature of the organic radical concerned after carrying 
out preliminary baking processing at the temperature of the range under of the decomposition temperature of the organic radical 
concerned thru/or any 1 term of 6. 

[Claim 8] The silica particle characterized by being obtained by the approach given in claim 1 thru/or any 1 term of 7. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a thing about an advantageous approach for which has a particle size (about 3-10 
micrometers) suitable as the spacer for liquid crystal displays, a standard particle, etc. in more detail, and a mono dispersion 
[ altitude ] particle size distribution silica particle is manufactured by simple actuation about amelioration of the manufacture 
approach of a silica particle for a short time industrially. 
[0002] 

[Description of the Prior Art] Although it is known conventionally that a mono dispersion silica particle (it may only be hereafter 
called a mono dispersion silica particle) has useful particle size distribution as various fillers, a ceramic raw material, etc., 
recently the application as a spacer of a liquid crystal display especially attracts attention, and it is beginning to be used. 
[0003] The particle of a glass fiber chip or synthetic resin has been conventionally used for the spacer of a liquid crystal display. 
However, although the glass fiber chip is excellent in the diameter precision of a fiber, dispersion is large to the die length, and a 
thing long to remainder has a possibility of it being viewed and failing image quality, and has a possibility of damaging the 
orientation film fabricated on the substrate, a protective coat, a color filter, or an electric element since the edge is sharp. 
Moreover, since particle-size precision is inferior, the particle of synthetic resin cannot fill the engine performance demanded as 
a spacer for liquid crystal displays. Therefore, when a more advanced gap precision is required, particle-size precision is good 
and a thing without a possibility of damaging electric elements, such as orientation film formed on the substrate in the globular 
form, and a protective coat, a color filter or ITO electric conduction film, is required. 

[0004] As what fills these demands, the silica particle obtained hydrolysis and by carrying out a polycondensation in the silicon 
alkoxide is proposed. This silica particle has high (1) purity, and (2) particle-size precision with little effect on the liquid crystal by 
the leached moiety is good. (3) which can make the CV value (coefficient of variation) acquired the bottom by formula valve flow 
coefficient^) = [the standard deviation (micrometer) of the diameter of a particle] / [mean-particle- diameter (micrometer)] x100 
10% or less, since it can be made an almost perfect true ball It has an advantage, like there is no possibility of damaging electric 
elements, such as orientation film formed on the substrate, and a protective coat, a color filter or ITO electric conduction film, 
etc. 

[0005] Since the silica particle obtained according to hydrolysis and the polycondensation of a silicon alkoxide has the above 
advantages, many manufacture approaches are proposed until now. 
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TECHNICAL HELD 



[Field of the Invention] This invention is a thing about an advantageous approach for which has a particle size (about 3-10 
micrometers) suitable as the spacer for liquid crystal displays, a standard particle, etc. in more detail, and a mono dispersion 
[ altitude ] particle size distribution silica particle is manufactured by simple actuation about amelioration of the manufacture 
approach of a silica particle for a short time industrially. 

[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] Although it is known conventionally that a mono dispersion silica particle (it may only be hereafter 
called a mono dispersion silica particle) has useful particle size distribution as various fillers, a ceramic raw material, etc., 
recently the application as a spacer of a liquid crystal display especially attracts attention, and it is beginning to be used. 
[0003] The particle of a glass fiber chip or synthetic resin has been conventionally used for the spacer of a liquid crystal display. 
However, although the glass fiber chip is excellent in the diameter precision of a fiber, dispersion is large to the die length, and a 
thing long to remainder has a possibility of it being viewed and falling image quality, and has a possibility of damaging the 
orientation film fabricated on the substrate, a protective coat, a color filter, or an electric element since the edge is sharp. 
Moreover, since particle-size precision is inferior, the particle of synthetic resin cannot fill the engine performance demanded as 
a spacer for liquid crystal displays. Therefore, when a more advanced gap precision is required, particle-size precision is good 
and a thing without a possibility of damaging electric elements, such as orientation film formed on the substrate in the globular 
form, and a protective coat, a color filter or ITO electric conduction film, is required. 

[0004] As what fills these demands, the silica particle obtained hydrolysis and by carrying out a poiycondensation in the silicon 
alkoxide is proposed. This silica particle has high (1) purity, and (2) particle-size precision with little effect on the liquid crystal by 
the leached moiety is good. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] According to the approach of this invention, it has a particle size (about 3-10 micrometers) suitable as 
the spacer for liquid crystal displays, a standard particle, etc., and a mono dispersion [ altitude ] particle size distribution silica 
particle can be manufactured by simple actuation in a short time. 



[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] This invention is the basis of such a situation and aims at the thing which 
manufacture the high silica particle of particle-size precision [Bure (particle size of the purpose particle - particle size of the 
obtained particle) of a low CV value and a low particle size] by simple actuation for a short time and for which the advantageous 
manufacture approach is offered industrially in the approach of calcinating a polyorganosiloxane particle and manufacturing a 
silica particle. 
[0008] 



[Translation done.] 
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MEANS 

[Means for Solving the Problem] this invention persons acquired the following knowledge, as a result of repeating research 
wholeheartedly, in order to attain said purpose. First the polyorganosiloxane particle obtained by hydrolyzing the alkoxysilane 
compound which has an un-hydrolyzing nature organic radical, and condensing is heat-treated, the organic radical contained in it 
is decomposed, and a silica particle is obtained, and let this particle be a seed particle. Under the present circumstances, in the 
growth process of degree process, this seed particle may be difficult growth reaction, and, in such a case, performs surface 
activity-ized processing to this particle by the above-mentioned heat-treatment in front of the actuation which decomposes an 
organic radical depending on the class of alkoxysilane compound of the raw material to be used, or in the back. 
[0009] Next, when an organic radical was included in a growth particle after growing up this seed particle using an 
alkyltrialkoxysilane compound or a tetra- alkoxysilane compound, the high silica particle of particle-size precision found out being 
obtained for a short time by heat-treating further and making this organic radical decompose. 

[0010] Moreover, if a temperature up is immediately carried out to the temperature more than the decomposition temperature of 
this organic radical in case the organic radical which heat-treats a particle and is contained in it is decomposed, decomposition 
of this organic radical and desorption happen rapidly, the disruptive strength of a particle may fall or a particle may break. In 
order to solve such a problem, after this invention persons repeated research further and did preliminary baking at specific 
temperature, they found out that the above-mentioned problem could be solved by carrying out actual baking at the temperature 
more than the decomposition temperature of this organic radical. This invention is completed based on this knowledge. 
[0011] That ia, this invention is the manufacture approach (the manufacture approach I of this invention is called hereafter.) of 
the silica particle characterized by carrying out baking processing of the (1) polyorganosiloxane particle at the temperature more 
than the decomposition temperature of the organic radical concerned after being beyond temperature lower 100 degrees C than 
the decomposition temperature of the organic radical contained in it and carrying out preliminary baking processing in the 
temperature of the range under of the decomposition temperature of the organic radical concerned, and [0012]. (2) General 
formula (I) 

R1nSi(OR2)4-n — (I) 

the inside of a formula, and R1 — the alkenyl radical of carbon numbers 2-5. and R2 — the alkyl group of carbon numbers 1-5 — 
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EXAMPLE 



[Example] Next, although an example explains this invention to a detail further, this invention is not limited at all by these 
examples. 

After teaching 1800g of water, and 15ml of aqueous ammonia of one-mol [/I. ] concentration to the 121. separable flask of 
examples and carrying out churning mixing, methyl trimetoxysilane (it is hereafter written as MTMS.) 180g was added, and just 
before it continued churning and the upper layer disappeared until the upper layer which consists of MTMS disappears, 
vinyltrimetoxysilane (it is hereafter written as VTMS.) 18g was added. After VTMS addition, after agitating for 3 hours, 5ml of 
aqueous ammonia was added 25% of the weight, and the reaction was terminated. In addition, all the above actuation was 
performed at the room temperature. 

[0053] Subsequently, the minute particle was removed with wet classification and the target polyvinyl silsesquioxane (it is 
hereafter written as PVSO.) / poly methyl silsesquioxane (it is hereafter written as PMSO.) composite particle were obtained. 
After drying this composite particle, when it observed with the scanning electron microscope (it is hereafter written as SEM.), 
mean particle diameter was 3.438 micrometers and the CV value was 1 .03%. 

[0054] Next, the temperature up of this desiccation composite particle was carried out from a room temperature to 400 degrees 
C the condition for 4l./of air flow rates, after holding for 24 hours and carrying out preliminary baking at that temperature, the 
temperature up was carried out to 800 degrees C, it held at that temperature for 9 hours, and actual baking was carried out. It 
cooled to the room temperature after this baking, and the baking particle was taken out. When observed in SEM about this baking 
particle, mean particle diameter was 2.733 micrometers and the CV value was 0.92%. 

[0055] Next after teaching methanol 626.6g and 401. 1g of 25-% of the weight aqueous ammonia to the 21. separable flask and 
carrying out churning mixing, the liquid which made this distribute 18g of said baking particles in 102. 8g of water was added as 
seed particle liquid. After agitating for 30 minutes, tetra-ethoxy silane (it is hereafter written as TEOS.) 109.8g was slowly added 
to this, and it continued agitating to it further overnight, and it was made to end growth reaction after adding seed particle liquid. 
In addition, all the above actuation was performed at the room temperature. 

[0056] The minute particle was removed with wet classification after reaction termination, and the target particle was obtained. 
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£ -t*Tfc -5 # U *)V1J J -> p *-tf > H^fc: if <^ -S £ 

co oi 6] cossifi^ft i K&t^-tte. 
<fco i o otfi^Mwit, ^ym*rta*<D##?M 

coo i 7] ig#u:t;u;tf/->n*+r>*a^K^£n3 so 
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mmme>ttmMmvj.±<Dmm \zm. % \z #m u -c^err * 

»»a«j;o i o cc<£^iasi^±-e. 

ts. iftwcs. tfu^^s^u-tx+aMrtfv (p 

MSO) /*Uk , z;i/yMX^^> (PVSO) 

S6Sf<5«^. 3oo~5o o x:<r>mw<nm.m\z&^ 

-5, 6 0 0~1 3 0 0'C©$iSB<£>t&ftl::i5^T3~5 0 

[0 0 18] ±E«Ericffla»C4Jtta*ffl*tUTtt, # 

JgfiU:, mfllO$l%Pi±, 5f$L<B5 0§i% 
£Lh. £ <b\Z&&L<\Zl 0 0^g%T*-5©diWI'Jt? 

[0019] %.\z. ^mm<DSim^miuz^^xwim-r 
-5. *%Hg,©g!jt^ffiiitc*3ViT«. sr-)iss: (i) 

R'.Si (OR') ,-. - ( I ) 

<5£«K R' «^Sc2~5©7;W^^;PS, R'ttMsg 
&1~5©7;U*;US. nttl*fe«2Sr*b. n*«2 

[0 0 2 0] ±IB— (I) tC*5^T. R'TSStl 
-5^3g5S2~5©7JU^^;U»«lSa«. #tttt©<r>r 
nT*oTt)J:<, ^-W^libTttfnjPS. 7'J;P 

fc, R'TS^n-SKlgl&l ~5C07;P^*«it® 

n-^JPS, -f V^JWI. sec-y^;US. tert- 
[0 0 2 1] C<0-«SS: (I) T-&2n2>#M7K.ftM& 

>, 7U;Ph'J ^ h=1r->->7>, TU^hUlh+xy 

[0022] *&m<Dmm75minzi$^Tte. wie-« 




-5. ddT, 7 5>iL.TB, «*tf ; E//?;i'7 3 
>, v?j*3\II/73 >. ^yx^JUTS >. ylfJI'JS 

[0 0 2 3] Sfc, 7> ; &XT*3J;y:/*fc«7 5>-& 
WTKte&SKtLTte. *$fc«*£*fifcttW$*£»J<i: 
(73 fi £ jS M fC 7 > * X 7 43 <fc tf/ * & tt 7 5 > * IMF L 

y-;l/^:<i:CD<gigi7;t'n-JUS. 7th>st'mi-h> 

<^U 2«^±£&^fri*-T*£fi^LT ; &J:^<, 
[0 0 2 4] 7>^x7^7 5>OfiefflS<i:bT«^tC 

Mittftt^, 5J£;Wteifl©*iWpH^7. 5~1 
1. 0 ro$eH(C^5«fcc>(wS5tT'2)0*WSb^ < , #fg 

W©*«s»C*tt*S«»^tUTtt1*K:«IRtt!te<. fi 

[0 0 2 5] S-T. «^-*K«l:oir>TRWT6. 
C©fi*i^— 3RS«fc*V»Ttt, (I) 
^n-5 7JUn4 1 ->v'7>-fb^i:7> ; Ex7^J;r//* 

7 ;U 3 * v -> 7 XfcftttOMfc £ K&& s a*. - 
*«K:ttO~5 orottffl-catfn*. 7;un* 

■ b»»T*»6) . **aflBEiS«»affUfcl»j«'T?, R 
j££l;:7>^x743£tf/££te7 3><£3s}jnLT. 5 
JS^i^TS-ar-S. 7>^-7^7S >omjJ0S«#(C$il 
IRttftUrt*. SJC»OpH*<9. 0~12. OWSSHfC 

[0 0 2 6] ^tC. 2^lSS^»C-PViTitt^-r-5. 

iLt. WB-HRSC (I) T*Sft*«tt»t>L<tt« 

[0 0 2 7] ST. 7>iU3 + ->->5>{b-S-%i7> ; ex 
7fi±tf/*fcl475 >*#*tt»*t*. t»±S^ 

COEJSfc^Ttt. 7 ;U 3 + •> -> ^ Xt-SWlM 
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£:7> ; tx7 J ?>7 3 >iS?KJI£:a*. *S±l^t5Ct 

[0 0 2 8] C0 2)i3fiRi6K:*V»Ttt. ±Ji*«W*L 
feOD*,. SJC^JC7> : EX7*3«k^/*fctt7 5 >£SSi 
10 ftlU K*«**TStt*. 7>^x7^7 3>C0^1jn* 
ttttlCMHIttttfr>ftS. 5^©pHA«9. 0—12. 0 

[0 0 2 9] z.<r>#v * frll / isutt >1&=F*: 

[0030] c©*«^<o^inc*3^Ttt. #ira*# 
[oo3i] ^co^EStt^Stt. *>j^;u^y->a 

•J -f V •> 7 h ~s z> > & i: <ZX V -> 7 ^— h ^ v 5 > 
^SKW^SS^flS*^. 5 0 ~ 7 0 'CgS^SST^gf 

40 »tt*r«SA«ex;i/ST?*-57;U34 i v'v'7>{b^«i* 
nsftitfflt^i^i:ii ^sffittitjast. ex;u 

[0 0 3 2] *%^C0SSjt^ffiIItr*3tr^T«. d<OJ:-5 
(II) 

R'. S i (OR') ... - (ID 

(SC*. R'fe.ttfR'te. -^ni?n^sc i~5©7^ 

50 KIP]-T*>S&o-0>Tt>J:^. ) T^$tlB7^n^ 




[0 0 3 3] ±IE-«5£ (II) fc*t»T. R , *3«fc^R 4 

ts^nsMai-sroT^sn is««. 

(I) fC:mt£R'<Ol«Hy!l::43^T#J^fcfc<0£l^ 

[0034] c ro— (Kit (in ^sn^7^a+->-> 
^ Wk^tix-na, M^tff h? / h+->->5>. t- 

>, *^h'J - n -ya#+->->7>. ifJl'hU^ 

-n--/n#+v->7>, n-yDfcfJH>U^ b*->v 
5>. n -ynt!;U hUih + ->y7>, n-:/ntf;i/ 
MJ - n - -> v- 7 <=> *15 . Ctlb 

[0 0 3 5] ^le-flSiC (II) TSS^7J^ + yy 

dtltC. — (II) TaSftSTJlo* 

fjtfygSKfe&StlS**. -Jj£l«Kte0~5 O'CroHEH 
[0 0 3 6] «4E*»7a. SSM*»IC«i:i3l&/MStf i 

yaffil SSfflU ^fit&j£L/t<D5. *&fiK£fT^. # 

[0037] *ftm<nmmjj&uizis^Tiz. mis— « 
it: (i) ©^i07K^l±*«ia$ ; fi-T5T;i/=i^->->7 

><ffc£#>£bT, n= 1 <Dit%®. TUttTfrT-h 

7 L<^. iMfB— *S5£ (II) T^S 

m= 0 tfMfc^tl. 
T&*>^b57;U3*->iy7>#0?£L<. IttC^N 

[0 0 3 8] ±IS^h5Xh^iyiy7>2rffl^T->'J* 
[0 0 3 9] COiSKLT. S5^!KS»S [iCV 

ffl. ig^esoyiy (BW&^w&s-^e.nit&^ro 
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[0 0 4 0] *»B/3OTSigy3ftIIHCOUTi5iB^ 

in 

R s > S i (OR') - (III) 

(iC4>. R'^^&l-ScOT^^^a. ^&6~ 
1 0WTU-;l/S$fe«^ic7~ 1 OCOT^^^JU 
R'aK*Sl~5(07MM, ktel£fc«2 
10 £ttcL. k*i<2 <£>!§-&. 2O<0R s «feAtt,^cf^— Tt> 
afcoT^-CbJK. ^fcS&WOR'tefc^KlBl- 

[0 0 4 1] ±SS— «5C (III) (Cfc^T. R s £>?^<7y 

»oTt>«k<. ^OMiLTIl tfrse— «SC (I) Ci3 

R s Wo^0^^6~ 1 0(7)7 
20 U— ;i/S©fl»Ji:LTtt. 7i-;H, HJJI/S. *->u 
JUS. ^-7^;PS*<i:^tf "=.tl. K*S7~10©7 

[0042] -y?, R*-e«sn^^Sci~5roT;i/ 

fltOTtt, WtB-flSiC (I) C*3W-5R*<OlftBJtc*3 
^ T L it t) <D £ m C S £ ^ £<t Tf * * . 
[0 0 4 3] ^©-teS (III) TSS*l*#in*#* 
30 teW$«£#T£7JU:3 + vv7>{fc^<hLTW:. M 
^^h^h*y-y7>. ^fJH-'Jlh+y 
iy7>. X^UhU* h+y-/7X X^JU h U X h * 
v->7>. 7xX;UhUyC h^->v^>, 7xXJUhU 
Ih+yy7>, "OvJU MJ > h + ->->^>. 

h "J Ih*yy7>. h + ->->^>. v 

/f;kyl h + v">7 >> ylfil'y^ h + ->->7>. 
yXfJl/yIh*yy7y, y7i^y/ h + ->->^ 
>. -/7i^yl h + ->->7 >, iy^>v;i'V J y H + 
>>5>. v ^ > 5? J U V s X h * -> -> 7 > & t* if tl 
40 -5. £ne>ttlS£HMffiTfli^T : &«fc^U 21K±* 

[0044] *%BjKos8jSy7ftiinc^^T«. iwe- 
je^c (in) -ea$n-5*jjD7K«-«ttw«ssw-r^T 

Jl/ 3 + iy -> 7 >{t&® S UOtK^, iB|-&$-e-T. 

•>D+-y->e[ ; ? 1 *JefiK$-t3:-5yjfe<i:LT«. fl93S 
Sjty7i*II(7y«-&ti^«©yjffiSfflt^-5C:i7j<T^. S 

$-&T^$nfc:# l J*>'U^y' ya^>fiW, S3£ 
50 »»tc«fcO?a/hfil[^S:ffilO|ij5^fcO^. ^SlciO^iSI 




[o o 4 5] *fsw<Dmmjjmiuz&^x\z, z\<o& 
mmtmm&mvftn*,. uams ! mvxt<D'piz^^n 

[0 0 4 6] r©±5tt«iiiSttft:ffl31*IlS-rci:3a: 

>, * S (,» « ^ ^ h U -f v •> 7 h -> 5 i: <*M 
If 7 ^u^-ju^y xD^>&^© 

«5~1 0Sa96S«O«S^«f IC. 5 0~7 0"Cg 

(pvso) *m«A*«iteicia«L& 

1-14 17 4mzm&Lfc£5lZ. #u^^ 

#£&<hU *ffiicifiioT»r^PVSOfig»C3E{k-ri 
« £Mft it £ & S <fc o iz L T t> «fc ^ . 
[0 0 4 7] ±Elm£t£L9tt. 

- Kfi^iL, itiJfeKjS^&IIW^ilBj&KbT. ft 

ib— asss (in x^n^T)i^^rzy^7>it^^m 

CO 0 4 83 figftS^^T^, «SMHRfcJ:0*/M&* 

til^snxuss^a, seeing 

[0 0 4 9] *^^OT8ljt^^Iinc*3tiT«, MIS— 

«sc din ©#ira*#»tt#tt^£#^*7;io*-> 
7>tw&x-&2>. wie-asss; (in rgsns 
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!&Am?'t>\z&m&&'£2.nti.^<Dx. 

[0 0 5 0] £<Z>«k5KL-C, iS5t,^S«S [fiCV 

tag) ] ©:>u#*£^£#aKf#£ hfr 

[0 0 5 1] *^ttSfc, MSEOKifi^I. iSig^ 

» 1 1 * /t T&jstk 1 1 1 t# s tifc -> u * £ *> s« 

[0 0 5 2] 

20 2ij-yh;i't/t7^i'77X3i:7|ci soog. i =e;u 

/'J >y h;UjSfficOT> ; EnT7K 155'J'Jy h^Srftii 

T. MTM S (tBSlSTSo ) 1 8 0 g S-aStJO U MTM 

Sfc-r-S.^-iKlKh'x^h'J * h*->->5> (WT. VTM 
SiB&ie-T-S. ) 18g£SsJJDb£. VTMS^inS, 
3 mmmW Vtc<D-*> 2 5ll%7>€-7*55 U 'J y 

30 [o o 5 3] &t>-e. aa^-SHc^oiR/htt^swoisi* 
I65c#yt'zii/-/;i/tx*m> (£TF, pv 

(iETF, PMSOiiKIB-r-5. ) dcD 

3. 4 3 8 (ira, CVIAU. 0 3%T*ofc. 
[0 0 5 4] ^(Z. ZWrngM-S®.?** $^«14 U 
7 ^®tS><=>4 0 0t:*-t?#®L., -t 

CDMST2 4^ffi««ftTfiifiKl/fc©-S, 8 0 0*C 
40 St?ML, ^-©fflK-e9^«j#bT*^b/t. * 

mi&%L?\Z^>^XSEM\ZXmmLfr£Z\z>, ¥^Sl^F 
g*t2. 7 3 3Mm. CVfiA*0. 9 2%X$>-?1t. 

[0 0 5 5] ^IC. 2 'J -y h;P-fe/t7^7 5X3»C^ 
^y-;U6 2 6. 6 g, 2 Sli^T^- T*4 0 

1. 1 g£tt&*St#ig£L£:OT^. cntw. Mi2^ 
18gS*102. 8 g KfJ 
^S£tbT^ttlL./i. Htt?K«Mt0f(. 3 0#fU! 

50 TEOStBSfE-r*. ) 10 9. 8g*l$o<0*»0 




( 8 ) 



[0 0 5 6] S«*T«. «a»«tJ:0«/Mt^*« 

S EM\ZTm&Lfz£Z.?>. ¥-*5$L?m& 3 . 4 54w 

»T?*ofc. &*S> TEOS$ffl^T->-KS?^fi 
¥^1S^S3. 4 5 4 £im<D>'U:*J&7£*#3<7> 
fC. ttl 0 B^OBSMMtLfc. 
[0 0 5 7] 3WS0i]2 10 
5 U h;U-fe/X^y;U77^3iC7K4 0 0 0 g. MTM 
S 4 0 0 g£tt>£*lB#PaM#^Lfc<D^ l*Jk/ 
U y h^?g«OT> : &^T* 1 . 05'J'J? hJHtStn 
l/T 1 «fMRjS$tA:, Cini;VTMS4 0g 

SSftlU 3 6K2BtFa&l££i±/i<Z>*>, 2 511^7 
>^-7*3 05'J'J y WI'£ttttlL'TKJ&eft73tt 

[0058] as^afcioak/Mat^tsioMs 

BWCPVSO/PMS Ot^Sf £<D*g 
^S^tWftUfcO^. SEMCTlgLti:?. ¥ 20 
i%&7g75<7. 6 16/xm. CVMO. 7 9%T*o 

[0 0 5 9] ;i<Dft««^l&7£, $MI4'J 

vV)V/ft<D3kVr-Z. ljS^e4 0 0'CST#lL > -t 
0»«"C2 4«pm«»bT^fll«B8Ufc©*, 8 0 Ot: 
$TML, ^<Z>ffi&T9f5m«#LT#lfl^Lfc. * 

Slfig^fCO^TSEMfCTSSUfcii^. ¥^*5l7 
&#6. 188tfm, CVfiiJtO. 9 0%t»-3t. 

[0 0 6 0] *(C, 2U'yhJW7^77^3l:^ 30 
*/-;U4 2 7. lg, 2 5mm%7>=£—Tfc2 S 

l. 6 g*ttii**i*fi£Lfc©*. £tiK. MCttA 
*S72 0g£7K8 0. 8gfc#»£*fcJK£->-H£7 i 

#L/t©-5. CinfC. TEOS80. 8g£t$>o<9^ 
JOU £S»c-tt«#*LttW-J*ftRJ6:**73tffc. & 

[0 0 6 1] R**7«. J: D«/Mt^*tt 

S EMlrTS^LfctC^. ¥^et^g^6. 616(1 40 
nu CVWO. 8 8%T&0. frO)g*1&©'>&mK 
SlTSofe. TEOS£ffl<^T->-K&7£fiKg 
¥i$&7g6. 6 1 6(imCyiJA|lfSi50 

[0 0 6 2] i£$tm 1 

ofcCiK^ll iMl if^D^ft-CPMSO^Sr 
^fiE^-a-. SSC^JKL-fciC^, ¥i9&7&3. 32 6 
«m. CVMl. 0 9%©PMSO&7**#<=>*lfc. 
[0 0 6 3] X\Z. ZWnmtiLT&s £^8Sfi4'Jyh 50 
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;i//»co*#T. gja^e.4 o o"C£T#fiu ^-©s 

*-e2 4«Hin«J»LT^*lftJ«U&0-B. 8 0 01CST? 

tlf COUTS EMCTl*l/fciC5. ¥i$&7S# 
2. 6 4 0 (im, CVWO. 98%T*ofe. 
[0 0 6 4] 2 u y hJHr/ty^l^yxnt::* 
^y— ;i/6 2 6. 6 g, 2 5»a%T> ; &n77K4 0 

i. 1 g u*:©is. tate&fig 

tt?18gS*10 2. 8 gKfrftSttfc&^i'-F** 
LTgsflO Lit. 3 0 fl-IW 

flt#Lfc©-5. CftC, TEOS10 9. 8g$l0o< 

[0 0 6 5J'R«*7«, OlfcaflEieSfiJfllbfcilSCa- 

****** C£;d«Tr*fta»-3fc. S&K. fi!cftRj&©& 
#^*7fEHLT. fl«TEOStCJ;Sfigg<£rlS*-fe 
*». TEOS*^;Hb-T-5^i*L-T, *fr»*i7£J& 9 

[0 0 6 6] tfc&tfij 2 

5 U y HHr/lyT/^yXrnfCTfcS 0 0 0 g. MTM 
S 5 0 0 g£tt&*3l5r.S!«#iI£Lfc©^ l^JI// 
U y Y)VmgL<r)7>^— 7*5 0 5U'J v h;U£3sjraL 

rpMsoi/-mf*M3f&. 30m 77X 

3 + ©«*-■««* U n-Jl/^-*-7>^-(CTPM 
5 2 0 mT&ofco 

[0 0 6 7] ^*5 0 "J y MUr/ty TVl/tfiJ X 

?U>§3ltC7K3 3 0 0 0g, MTM S 3 3 0 0 g£tt 

SEf«34 3 0 g*l$o<?)ittLfc(0^, 1. 5B? 
WRJS3-&, 2 5li%7>€-7*5 0 0 5U'J7H 
;U^miJ0LT. 3 ift«J*UTR*S*73ttfc. 
-?-©«. S5C^8Kc<fc0^/hfe7*ffil0|^€r> PMSO 
&7£#*:. 

[0 0 6 8] &«*&#£LTlS9UiLfcPMSO*£7f;: 
^>^TSEM\ZXmmi'tztZ\z>. «W6. 0 
0 5/im. CVfflAti. 5Uta5ofc. 

[0 0 6 9] ^C. C1C0^«|^$, ^8Kft4 U y h 

^/ij-o^ftT. ^fi*^e> 4 o ot:sT#iau. ^-oia 

ST2 4^W««fLT^(ifllfigUfcro^. 8 0 013*7? 
Ml, -e©i&ST9^F B 1«}f LT*6tfi£Lfc. *SlJ& 

tO^TS EMlCT^L-feiC^., ¥^et7g^ 
4. 9 3 7/iin, CVfig#2. 195STJbO, ^<^C^^ 

[0 0 7 0] it&m 3 
^«=SS^2 5 1 2 8 3 5^(CE«$tlT^S^ffi^^ 



15 

0 /zm— 0. Um (->-HfifO»S) -0. 2 5 n 
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m— 0. 8 Aim— 1. 5 A*m-* 2. 4//m- > 3. 9 /i m 
— 4. 9 Mm— 5. 9 Mm— 6. 5 Aim— 6. 6 Aim 

[0 0 7 1] 
[SI] 





-ft F? -T- tti 

&5B& 


££Btt 


HQK 


aoTiti'Sc 1-4 tot 


0.1 0.25 


IB 


1 B 




2B 


0.25-* 0.8 


IB 


IB 


3 6 5B 


m# 


0.8 1.5 


IB ! 


IB 


1 SOB 


»1 8 0B 


1.5 2.4 


IB 


IB 


1 0OB 


ftlOOB 


2.4 -» 3.9 


IB 


IB 


1 0B 


1 2B 


3.9 4.9 


i ib 


IB 


5B 


7B 


4.9 5.9 


IB 


IB 


3B 


5B 


5.9 -* 6.5 


IB 


IB 


3B 


5B 


6.5 6.6 


IB 


IB 


1 B 


3B 










Nl. 



[0 0 7 2] *l#*£ft-ft»«J:3C, *J&0J2 tl^^O 20 
0. J«*RJ6*CllftJ«*fcUTft*f « 



CO 0 7 3] 

t^8«P&^&£*<fcLT#igfcl&& (3-lOw 
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m^mmmmwnmfS2TS i#n» ^sb nai7 na6o pao6 qai2 qai3 
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